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METHOD AN0T3EVICE FOR DIAGNOSING ONCOCOGICAL DISEASES 



N^EVICE FOR DIAGNOSING ONColftlt 



Abstract 

FIELD: medicine. SUBSTANCE: method involves examining dilute solution of native 
blood plasma. Light scattering intensity fluctuations density is to be determined in 1- 
1000 Hz bandwidth. Spectrum nucleus is determined. Diagnosis is built by taking into 
account spectrum nucleus envelope maximum frequency and ratio of intensity to half- 
width of its center of gravity. The device has nephelometer provided with laser light 
source, measuring cell, measuring scattered light-to-analog-signal converter. The first 
light receiver is positioned at 90 deg to the laser beam. Light scattering signal 
correlation spectrum analyzer has autocorrelation unit and Fourier transformation unit. 
The second measuring converter, the second light receiver and signal multiplication unit 
are mounted at the correlation spectrum analyzer entry. EFFECT: simplified express 
diagnosis of oncological diseases based on usual blood sample. 2 cl, 1 tbl 
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(57) PecpepaT: 

H3o6peTeHne othocmtch k Mepy\uyin&, 
OHKOJiornn. MccneflOBaHMK) noABepraioT cjia6bi(i 
pacTBop HaTMBHO» nnasMbi kpobm. OnpeAennKDT 
cneiapanbHyK) nnoTHocTb cpJiyicryauMM 
MHTeHCMBHOCTM CBeTopacceaHHn b Anana30He 
1-1000 ri4. BbiaBTinioT cneicrpanbHoe siApo. 
fluarHocTMKy npon3BOAflT no HacTore 
MaKcuMyMa orM6aiomeia cneicrpanbHoro Hflpa n 
no oTHoiueHMio mhtghchbhoctm k no/iyuiMpuHe 
era ijeHTpa TnxecTM. ycTpoficTBO coflep>KHT 
Heo>enoMeTp c jia3epHbiM hctohhmkom CBeTa, 
M3MepnTejibHyio KtoBery, M3MepmejibHbiH 
npeo6pa30BaTe/ib pacceaHHoro CBeTa b 
aHanoroBbi« cuman. nepBbiH npneMHW< CBeTa 
pacnonoxceH nofl yrnoM 90° k na3epnoMy nyMy. 
KoppenflquoHHo-cneKTpanbHbia aHann3aTop 
cumajia cBeTopacceflHua coaepxaiT 



aBTOKoppensiTop m <t>ypbe-npeo6pa30BaTenb. Ha 
Bxofle KoppeiiflunoHHO-cneKTpanbHoro 
aHann3aTopa BBeAeHbi BTopofi u3MepnTenbHbifl 
npeo6pa30BaTe^b, btopom npneMHUK CMeia, 
nepeMHO>KHTenb cumanoB. Cnooo6 m 
ycTpoficTBO no3BOJiflK)T nponsBOAHTb npocTyio 
SKcnpecc-AnamocrnKy OHKOJiornnecKnx 
3a6oneBaHHM, ncnojib3yfl tot xe 6noMaTepnaji, 
^to m npn o6bNHOM aHann3e kpobm. 2 c.n.cp-jibi, 
1 mi., 1 Ta6n. 
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(54) METHOD AND DEVICE FOR DIAGNOSING ONCOLOGICAL DISEASES 



(57) Abstract: 

FIELD: medicine. SUBSTANCE: method 
involves examining dilute solution of native 
blood plasma. Light scattering intensity 
fluctuations density is to be determined in 
1-1000 Hz bandwidth. Spectrum nucleus is 
determined. Diagnosis is built by taking 
into account spectrum nucleus envelope 
maximum frequency and ratio of intensity to 
half-width of its center of gravity. The 
device has nephelometer provided with laser 
light source, measuring cell, measuring 
scattered light-to-analog-signal converter. 
The first light receiver is positioned at 90 
deg to the laser beam. Light scattering 
signal correlation spectrum analyzer has 



autocorrelation unit and Fourier 
transformation unit. The second measuring 
converter, the second light receiver and 
signal multiplication unit are mounted at 
the correlation spectrum analyzer entry. 
EFFECT: simplified express diagnosis of 
oncological diseases based on usual blood 
sample. 2 cl, 1 tbl 
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cnoco6aM, m MoaceT 6biTb McnonbsoBaHO Ann 

CKpHHHHrOBOH flUamOCTMKM OHKO/lOrMHeCKHX 

M3BecTeH cnocf^H fluamocTMKM 
OHKOJiorkwecKMX 3a6oneBarM, ocHOBaHHbifi Ha 
ceneKTMBHOM HaronneHHU b onyxonax 
cpnioopoxpoMa m perHCTpai^nn era cneicrpa 
cjj/noopeci^eHi^nn ("BepHcpMKaijMfl onyxonefl c 
noMombio Jia3epHoR qb/noopecqeHTHOfi 
cneKTpooKonuM", AUXopflkieHKO h AP-, 
MaTepna^bi VIII cbe3Aa OHKanoroB YCCP, 
AoHeuK, 1990 r., c. 183-184). 

HaBecTeH cnoco6 na3epHovi cneiapocKonMn b 
fluamocTMKe xpoHanecKHX, npeAonyxojieBbix m 
onyxoneBbix narajiorufi, npn kotopom 
cneiapocKonnn noABepraioT cpe3 TKaHM 
(AiayajibHbie npo6neMbi coBpeMeHHoft 
OHKonornn, Tomck, 1994 r., c. 37-38). 

no coBOKynHoc™ cymeoTBeHHbix npn3HaKOB 
Han6onee 6/ih3kmm k H3o6peTeHwo aHanoroM 
flBnneTCfl cnoco6 AnamocTHKn oHKOJiorHHecKMX 
3a6oneBaHHM, BKrnoHaK>mnfl HCcneAOBaHMH 
n.na3Mbi kpobm MeTOAOM ziasepHotf 
Koppe/isiL^noHHoCi cneicrpocKonHH (flKC) (K. H. 
MepiiHH u AP-, "Cy60paKunoHHbi« cocTaB 
n/ia3Mbi kpobh npM Ao6poKaMecTBeHHbix 
onyxonax n paxe MonoHHofi >Kene3bi no AaHHbiM 
nasepHofi Koppe/iflLjHOHHofl cneKTpocKonnn", 
BKin/ieTeHb 3KcnepnMeHTajibHofl 6nonornn m 
MeAMMMHbi, 1993 r., N 8, c. 193-195). 

B AaHHoB pa60Te SKcnepuMeHTanbHO 
noKa3aHa npnHunnnajibHan B03MO>KHOCTb 
AHarHocrnKM OHKO^onwecKnx 3a6oneBaHM« (Ha 
npuNiepe paKa mojiohhom >Kene3bi) MeTOAOM 
AMHaMMMecKoro pacceflHun cBeTa pacTBopoM 
nccneAyeMofi nna3Mbi kpobm. I~lpn stom 
oTMeMaeTCfl, hto y OHKOJioranecKHX 6o/ibHbix no 
cpaBHeHWO c APyrnMM nai^weHTaMn b 
pacnpeAeneHMflx nacTHij no pa3MepaM 
Ha6niOAaeTCJi cflBur pacnpeAeneHHH b o6nacTb 
6o/iee Me/iKnx nacTHij c pa3MepaMM nopHAKa 
10-12 HM. 

<t>M3MHecKafl cyii^HocTb flaHHoro M3BecTHoro 
cnoco6a saKmonaeTCH b cneAyioineM (Jle6eAeB 
A.fl. n AP Jla3epHafl Koppenfli^noHHaa 
cneicrpocKonHfl b 6nojiornM. KneB, 1987 r ). 

B npocTeflweM cnynae pacTBopa Manux no 
cpaBHeHHK) c atiuho^ BO/iHbi naAaiomero cseTa 
onTvmecKn n30TponHbix ToxwecTBeHHbix nacTHij 
asTOKoppe^simioHHan cpyHKLjHfl m cneicrpanbHafl 
n/ioTHOCTb cnmajia AHHaMKinecKoro pacceaHHfl 

CBeTa MMeKDT bha 

G(x) = Ae- r <t>(1) 
S( m ) = [Ar^l/Koo-qV) 2 -!- 2 ], (2) 
rAe T = Dfl 2 - AM*(tiy3MOHHoe yiunpeHne; 
D t - KoacpcpuqneHT TpaHCJiHLjHOHHoiS 
Ancpqby3nn; 

t - paAnyc Kopperiflunn; 
q = 4n(nofa.)sin(e/2) - bojihobom Beicrop; 
no - noKasaiejib npenoM/ieHun 
pacTBopMTejisi; 

X - AnnHa BOJiHbi naAaiomero CBeTa, a a 0 - 
- cooTBeTCTByiomasi e ^ nacTOTa; 

e/2 - yro/i Ha6fnoAeHMfl pacceaHHoro CBeTa 
(=90°); 

qV - AonjiepoBcxoe CMemeHne AnuHbi bojihu 
naAaiomero cseTa Ha nacTuqax, 
nepeMemawiMnxcn b npoijecce TpaHcnnunoHHOii 
AMq5cpy3MM; 

A - aivinnnTyAa (MHTeHCHBHOCTb) cpny\ayauy\ft 
CBeTopaccesHMfl, cooTBeTCTByiomafi 



D, CBB33H C TMAPOAHHaMMMeCKUM paAMycoM 

Rh paccensatoiAMX MacTui; cooTHOujeHneM 
CTOKca-3HUJTeiiHa^^k 
r = [KT]l[Q^R^f 

tab K - nocTonHHaa EonbL(MaHa; 
T - a6co/iK3THan TeMnepaTypa; 
% - Bn3Kocrrb pacTBopa. 
HcxoAfl M3 sToro, o^eHKa pacnpeAeneHun 
MaKpoMoneKyn no pa3NiepaM b nccneAyeMofi 

n/ia3Me KpOBU npOM3BOAHTCfl B COOTBeTCTBUM c 
COOTHOUjeHMeM 

N(R) = [ArCRh)]/^^ 2 ^, (4) 

rAe N(Rh) - KO/iMHecTBO MO/ieKyji c 
ruApoAMHaMMHecKUM paAnycxiM Rh; 

ARRh) - aMnnnTyAa (nHTeHCHBHOCTb) 
cp/iyicTyai4M« AMHaMnnecKoro pacceaHMH CBeTa, 
cooTBeTCTByKDLi^ayi AncfK^yanoHHOMy yujupeHMio 
r(Rh); 

m - napaMeTp, ynnTNBaioiAM^ cpopM-cpaicrop 
paccenBaioiAnx MoneKyn pacTBopa: m=3 - Ann 
"mo6yjiapHbix MacTui^", m-2 - pf\n "ccpep n 
rayccoBa Kny6Ka". 

CymecTBeHHbiM HeAocraTKOM AaHHoro 
noAXOAa flBJiaeTca to o6cTOJiTenbCTBO, hto oh 
KoppeirreH ToribKO Ann 6poyH0BCKO« MOAenn 
AM00y3HOHHbix npoi^eccoB, KorAa 
KoaqbqjHi^neHT TpaHCJini4MOHHoii A^qxpysHH 
onpeAenneTcn TennoBoR aHeprneCi KT - 6e3 
yneTa aoct3tohho cnribHoro 

3/ieKTpOCTaTMMeCKOrO B3aMMOAe0CTBHfl 

noBepxHocTHo 3apn>KeHHbix MaKpoMoneKyn 
6enK0B, aHeprnfl KOToporo MO>KeT MHoroKpaTHO 
npeBbiwaTb TennoByio SHeprnio KT. 
3neKTpocTaTH4ecKoe B3anM0AeScTBne Me>KAy 
MaKpoMoneKynaMU BnnneT Ha AHHaMHKy hx 
6poyHOBCKoro ABH)KeHnn b pacTBope, hto 
nopoiKAaeT CABur b ou,enKe AncfccfyanoHHoro 
yiiinpeHna r, hto, b cboio onepeAb, npuBOAUT k 
norpewHocru b oi^eHK© Rh (cm. BbipaxeHne (3)). 

flpyrUM HeAOCTaTKOM H3BeCTHblX MeTOAOB (b 

tom Hucne h 6nn>Kafiiijero aHanora-npoTOTuna) 

ABTlfleTCSl HH3Kafl TOHHOCTb BCTieACTBMe Toro, 

hto nepeA nccjieAOBaHnsiMM o6pa3Libi hcxoahoto 
6noMaTepnana noABepraioT cnemia/ibHO« 
o6pa6oTKe, Tax, HanpuMep, b npoTOTune nna3My 

KpOBM 3aMOpa>KMBaiOT H npOBOA^T ABOMHOe 

L^GHTpucpyrMpoBaHMS (npw 1500q), hto npuBOAMT 
k ut3M6H6HHK) cpM3HHecKnx napaMeTpoB 6enKOB 
nna3Mbi kpobm. flpyrUM cymecTBeHHbiM 

HeAOCTaTKOM M3BeCTHblX MeTOAOB flBJIfleTCfl TO, 

hto AnamocTMKa npoBOAMTca Bcero nniub no 
OAHOMy AMamocTMHecKOMy npn3HaKy. 

H3BecTHO ycTpoficTBO Ann peariM3auMM 
cnoco6a-npoTOTnna, coAepwamee 
nocneAOBaTeribHO ycraHOBneHHbie HeqaenoMeTp 
n KoppenflquoHHbifl cneiapajibHbifl aHa/iM3aTop. 
EMy npucymn Bee HeAOCTaTKM, KOTopbie 
npucymn onucbiBaeMbiM paHee cnoco6aM. 

TexHunecKnR pe3y/ibTaT, AOCTuraeMbiR 
n306peTeHneM, 3aKni0HaeTCH b onpeAeneHnn 
napaMeTpoB Me>KMoneKynjipHoro 
B3anM0AeticTBHfl 6enK0B HaTMBHoCi nna3Mbi 

KpOBU. 

CymHOCTb n3o6peTeHnn saicniOHaeTcn b 
AOCTM>KeHHM ynoMHHyroro TexHunecKoro 
pesyxibTaTa b cnoco6e AnarHOCTHKM 

OHKOJlOrMHeCKHX 3a60TieBaHH«, BKHlOHaiOlAeM 

nccneAOBaHne nna3Mbi kpobm MeTOAOM 
na3epHOM KoppennuMOHHoS cneiorpocKonitu 
(J1KC), b kotopom Ann HccneAOBaHHH 6epyT 

CJia6blPi paCTBOp HaTMBHOM nnasMbi KpOBM, 
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no/ioce MacTOT 1-1000 ru,, BbiflBnaioT 
cneicrpanbHoe hapo m flMamocTMKy npoBOAflT no 
MacTOTe MaKCMMyMa orMOj^^M cneicrpajibHoro 
HApa m OTHOLueHMio ero^^MCMBHOCTM k ero 

napaMeTpoB Huxe cooTBeTCTByiomux hopm 
AnarHocTupyKDT oHKononmecKoe 3a6ojieBaHne, 
npn 3TOM b ycTpoRcTBe Ann AHamocTHKH 
OHKOJiorMMecKMX 3a6oneBaHMM, coAepwameM 
nocneflOBaTe/ibHO ycraHOBJieHHbie HecfcenoMeTp 
m KoppennL^noHHbiM cneicrpanbHbiM aHann3aTop, 
b HetJienoMeTp Aono/iHUTe/ibHO BBeASHbi BTopofi 
npneMHMK paccenHHoro CBeTa, pacnonoxeHHbiti 

CUMMeTpMMHO OTHOCHTeflbHO nepBOTO, 

nepeMHO)KHTejib cumanoB, bxoa3Mh 
noAKnioMeHHbiii k BbixoAaM nepBoro n BToporo 
npneMHMKOB paccenHHoro CBeTa, cpM/ibrp 

HMWHMX M3CT0T, BXOAOM nOAKTIIOMeHHblM K 

BbixoAy nepeMHOKHTe^a CMmanoB, a bwxoaom - 
k KoppenflTopy cneiapanbHoro aHanM3aT0pa, 
npn 3tom b KaHecTBe M3MepnTenbHOM KiOBeTbi 
HecJ)enoMeTpa Mcnonb3yeTCH cTaHAapTHan 
aMny/ia an* pacTBopkrrenfl. 

B HacToameM M3o6peTeHnn ppn 
onpeAeneHMA xapaKTepucrnMecKnx 
MoneKyxiflpHbix napaMeTpoB nnasivibi KpoBn 
ncnonb3yeTC5i MeTOA AnnaMUMecKoro pacxenHun 

CBeTa pa36aBJieHHblMM paOTBOpaMM HaTMBHOM 

nna3Mbi kpobh, npuroTOB/ieHHoro no 
CTaHAapTHoK TexHonornn - KaK ppn 
6noxMMMMecKoro aHann3a KpoBM. 

TeopeTHHecKne n SKcnepMMeHTanbHbie 
nccneAOBaHun AaHHoro MSTOAa noKa3anw, mto 
ycpeAHeHHan cneiapanbHan nnoTHocTb 
cp^yKTyai4nti MHTeHCMBHocTn cBeTopacceaHMfl 
TecrnpyeMbiM pacTBopoM no3BOJiaeT BbiAeriMTb 
xapaKTepMCTMMecKoe cneicrpanbHoe hapo, 
cneijMcpMKa KOToporo moxbt 6biTb npeAcrraBneHa 
HacroTOtf MaKCMMyMa orn6arameiS, 

MHTeHCMBHOCTbK) LjeHTpa THXeCTH H 

nonyujupuHoiS cneiopanbHoro siApa. npn stom y 
OHKOJiornHecKMX 6onbHbix 3HaHeHHfl MacTOTbi 
MaKCMMyMa n MHTeHCMBHOCTH MeHbwe, a 
nonyujupHHa 6onbiue no cpaBHGHMio c 
3HaHeHMJiMH cooTBeTCTByioiAMX napaMeTpoB, 
xapaiaepHbiMM pfwt HeoHKonornMecKMX 6onbHbix 

M npaKTHHeCKM 3AOpOBblX nun. 

3to o6ycnoBneHO cneflyiomMMH 4>aKTopaMM. 

B 0opMnpoBaHMM KneTOHHoro cocraBa KpoBM 
ynacTByioT caMbie pa3JiMHHue opraHbi n 
cucTeMbi MenoBenecKoro opraHM3Ma: neMeHb, 
KocTHbiii M03r, /lMMCpaTMHecKne y3/ibi, ce/ie3eHKa 

M AP- KaK H3BeCTH0, KpOBb COCTOUT H3 n/ia3Mbl 

- 55 Bec.% m BSBeLueHHbEX b Hefl cfcopMeHHbix 
aneMeHTOB - 45 Bec.%: 3pnTpou,MTOB, 

JieClKOl^MTOB, KpOBflHblX njiaCTMHOK. l~ljia3Ma 

kpobm coAepxHT MaKpoMOJieKy/ibi anb6yMHHa m 
mo6y/iMHOB, 4>n6pMHoreHa. 

B 3AOPOBOM OpraHH3Me KJIGTOMHbIM COCTaB 

kpobm n KpoBeTBopHbie opraHbi o6pa3yioT 
c6anaHCkipoBaHHyio 6nocncTeMy, b KOTopoR 
nponcxoAHT HenpepbiBHbiPi aBTopery/inpyeMbiS 
npoi4ecc 3aMeHbi cocTapHBUJMxcn KneTOK kpobh 
Ha HOBbie. 

JlK36bie M3MeHeHHfl B OpraHMSMe Bbl3blBaiOT 

HapymeHne stoto paBHOBecnn, hto cpa3y >Ke 
OTpaxaeTcn Ha coctoahmm kpobm. Pa3/inMHbie 
3a6oneBaHMJi, np,bi, KaHi^eporeHHbie Beu^ecTBa, 
MOHM3npyiomafl pappanvm, BocnanMTe/ibHbie 
npoueccbi m r.n. Bbi3biBaioT HapyiueHMji 
npoijecca KpoBeTBopeHHn m npuBOAflt k CMHTe3y 
CTpyKTypHO M3MeH©HHbix, He3pexibix cpopMeHHbix 
sneMeHTOB. B pe3y/ibTaTe H3MeHneTca cocTaB 



ncnorib30BaHO Ann AnamocTMMecKMX i^eneM. 
(loaTOMy ocHOBHofi npoSjieMoPi npn pa3pa6oTKe 
MeTOAOB AnarHoci^^Da3JiMMHbix 3a6oneBaHM« 
flBJineTCfl onpeAa^^A tskhx napaMeTpoB 

KpOBkl, KOTOpbte C^I^OnbllJeM BepOflTHOCTblO 
n03BOriflK)T pa3nHMMTb 3AOPOBOTO fl 60^bHOTO 

AaHHbiM 3a6o/ieBaHneM nai^neHTa. B 3ToiS cbh3m 
npeACTaBJinioT nHTepec cneqn0vmecKne 
M3MeHeHnn HenocpeACTBeHHO b 
MaKpoMoneKyjiax nna3Mbi kpobm npn 
803HHKHOBeHMM OHKonorMMecKnx 3a6oneBaHMM. 

npn pa3BHTMM KaHueporeHesa b n/iasMe 
(CblBOpOTKe) KpOBH nponcxoAflT KaK 
KonnHecTBeHHbie, TaK m KaMecTBeHHbie 

M3MGHeHMfl, npaKTMH9CKM He 3aBMC51lMMe OT BMfla 

3a6oneBaHnn. 

Bo-nepBbix, n3MeHHiOTcn a6conKDTHbie n 
OTHOCHTenbHbie SHaHeHun KOHLjeHTpauMfl 
MoneKyn a/ib6yMHHa m rjioSy^MHOB. Ecnn y 
SAopoBoro Me/iOBeKa KOHi^eHTpai^Mfl Mo^eKyn 
anb6yMHHa b Tpn-neTbipe pa3a npeBbiiuaeT 
KOHi^GHTpai^MK) mo6y/iMHOB, to npn 
KaHi4eporeHe3e OTHOiueHne K0HL(eHTpai4nS 
yMeHbiuaeTCfl n 3aTeM MeHneTcn Ha o6paTHoe: 
KOHLieHTpaqMfl MaKpoMo/ieKyn mo6ynnHOB y 

OHKO^OrMMeCKHX 60JlbHblX CTaHOBHTCfl MHoro 

6ojibiue KOHueHTpaqHM MOJieKyn mo6ynnHOB. 
CneAyeT TaioKe MMeTb b BHAy, hto Ha pasBHTbix 
CTaAunx KaHqeporeHe3a a n/ia3Me kpobh 
nponcxoAUT yMeHbiueHHe a6conioTHoro 
3HaMeHna KOHi^eHTpam^R MaKpoMoneKyn 
anb6yMMHa n mo6ynnHa. 

Bo-BTopux, y MOJieKyn a^b6yMMHa 
npoMcxoAflT KaMecTBeHHbie M3MeHeHna b 
Benmvine v\ pacnpeAeneHnn nosepxHocTHoro 
3apaAa Mo/ieKyjibi ajib6yMMHa MMeioT 
BepeTeHOo6pa3Hyio crpyicrypy a^hhovi (80-100)A 
m oko/io (15-20)A b AnaMeTpe qeHTpanbHoi^ 
MacTH, o6naAaiOT 3HaMMTenbHbiM sneiapMHecKUM 

AUnO^bHblM MOMeHTOM, KOTOpblfl MOxeT 

AocTuraTb coTeH p,e6aft, HMeioT OTpni4aTenbHbii^ 
3apnA, pacnonoxeHHbifl b ee noBepxHocmoM 

CflOe. ripMMMHaMU B03HHKHOBeHHJ1 

noBepxHocTHoro sap^Aa nB/inioTCfl 
He3ano/iHeHHbie xnMHMecKne cbh3h h cnnbHoe 
cpoactbo k ajiempoHy y noBepxHocTHbix 

aTOMHblX KOMnjieKCOB. 

npn KaHueporeHe3e nponcxoAHT 
yMeHbiueHHe 3apjiAa, hto flB/iaeTCH 

CJieACTBMeM, C OAHO« CTOpOHbl, CMHTG33 

(no-BHAHMOMy neneHbio) h nonBJieHHeM b kpobm 
nonoxnTejibHO 3apa>KeHHbix cneL^ncpuqecxnx 
MHrn6MTopoB, npucoeAUHfliomMxcn k MoneKyne 
anb6yMMHa, m, c ApyroR CTopoHbi, M3MeHeHneM 

XMMMMeCKOrO COCTaBa nOBepXHOCTHblX aTOMHblX 
KOMRfieKCOB. 

H3MeHeHnn b pacnpeAeneHnn 
noBepxHocTHoro sap^Aa y MaKpoMoneKyn 
anb6yMHHa cymecTBeHHbiM o6pa30M MeH^eT 
xapaicrep mx B3aMMOASMCTBnn b pacTBope 

nna3Mbl (CblBOpOTKe) KpOBM. npM 3TOM 

npeo6naAaioiAne chjih oTTan km Ba h m ft (mto 
xapaiaepHO Ann cocTonHns n/ia3Mbi kpobm 
nai^MeHTOB, He MMeioinMx OHKonorMMecKMX 
3a6oneBaHMM) nocTeneHHO TpaHcxpopMMpytoTcn 
b cM/ibi npMTSDKeHMft (mto xapaiaepHO Ann 

COCTOflHMfl nna3Mbl KpOBH OHKOJIOrMMeCKMX 

6oxibHbix nai^MeHTOB). B pe3ynbTaTe SToro 
npoMcxoAMT KoaryiiRUMfl MoneKyn anb6yMMHa c 

06pa3OBaHMeM pa3JlMMHblX npOCTpaHCTBeHHblX 
KOHCj)Mrypai^MM, CO 3HaMMTe/lbHO 60/lbUJMM 

MoneKynnpHbiM BecoM. 

B-TpeTbMX, npM KaHL(eporeHe3e npoMcxoAMT 
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cbomctb nunonpoTeMHOB, a TaioKe CHHxeHMio 
3amnTHoii peaKUMM hmmyhhom cncreMbi. 

B-^eTBepTbix, npn KaH^kreHe3e b nnaaMe 
kpobh noflBnnioTCfl napar^^BHbi n pa3/inHHbie 
cppaiquH ajib6yMMHa^^c ot/iumhumh 
MoneKynnpHbiMn Becawin n 3apsiAOBbiMM 
xapaicrepucTHKaMU, a TaoKe npowcxoAUT 
pa3pyiueHne Ancy/ibcpMAHbix CBHsefi qucTMHa b 
MO/ieKynax MMMyHomo6ynnHa, TeM caMbiM 
pa3pywaioTca BHyTpuqenoMHbie cbh3m h 
TpeTHMHaa CTpyirrypa AeHaTypM3MpyeTca, 
npeBpamancb b nepBMHHyio. Ha/in^ne 
cpparMeHTOB MoneKyn Ig HBnneTca CTporuM 
MapKepoM 3JioKaH8CTBGHHoro npoqecca. 

B-naTbix, pa3BHTne KaHqeporeHesa MacTo 
conpoBO>KAaeTCfl HapyweHMewi 
BOAHO-aneicrponnTHoro o6MeHa, cBA3aHHoro c 
pacnaAOM onyxoneBofl Maccu m BbixoAOM 
BHyTpuKTisTOMHbix 3/isMeHTOB (KanMfl, Man-iMfl, 
<£occpop, cepa) bo BHeKneTOHHoe npocTpaHOTBO 
m c noTepetf mx c mohoA, a TaioKe mokct 
cxjnpoBO>KAaTbCjf CABMraMU b 

KMCnOTHO-lAejlOMHOM COCTOBHMH. 

(Ipn HGOHKonornMecKMX 3a6ojieBaHMfix 
H3MeHeHnn b nna3Me kpobm nponcxoA^T ToxibKO 
b onpeAeneHHbix npeAe/iax. fleficTBHTenbHO, 
npn pa3BHTnn HeoHKonorMHecKnx 3a6oneBaHM« 

B03HMK3IOT HapyweHklfl B pa60Te KpOBeTBOpHblX 

opraHOB, MeHfleTcn cocTaB nna3Mbi kpobh, ho 
OAHOBpeMeHHO c 3THM BdynaioT b AeRcTBue 

MeXaHHSMbl MMMyHHOiH 3aiHHTbl (MHTeHCHBHO 

CMHTe3npyioTCfl aHTHTena, aKTUBMSnpyioTCfl 

CpSpMSHTHbIS CMCTSMbl, yCMJIHBaeTCfl 

penpoAyKqun HHrn6nTopoB BHpycoB m T.n), 
Koropbie noAaBJifiKJT AaJibHeMiuee pa3BHTne 
3a6oneBaHM{i m orpaHMHUBaioT M3MeHeHnn 
napaMeipoB KpoBH. ripn stom BOSHMKaioinne no 
pa3HbiM npuHMHaM paKOBbie ktigtkm sepcpeicrnBHO 

yHMHTOMaiOTCfl MMMyHHbIMM CMCTeMaMH 

opraHM3Ma. 

npn OHKOiiornnecKnx 3a6oneBaHMfix paKOBbie 
KneTKM cnHTe3npyioT aHTureHbi c Kpai^He hmskom 
HMNiyHoreHHOCTbio. nosTOMy paKOBbie aHTureHbi 
He Bbi3biBaiOT CTOJib Heo6xoAHMyK) MMMyHHywa 
3amnTHyK) peaKqwo. B stom cbh3k 
HeorpaHnneHHoe yBe/inneHne Mucxia paKOBbix 
KneTOK BbisbiBaer HenpepuBHbiH pocT 
KOHqeHTpaqnn tokcmhob b opraHH3Me, b 
pesy/ibTaTe Mero, paccMOTpeHHbie Bbiiue, 
n3MeHeHM5i b KpoBn HenpepbiBHO BoapacTaioT n 
MoryT bo MHoro pa3 npeBbiiuaTb npeAeribHbie 
3HaneHHfi 3tmx M3MeHeHnfi npn 
HeoHKOJiomHecKMX 3a6oneBaHnnx. 
BoaHMKHOBeHne OHKOJiornnecKnx 3a6oneBaHHM c 
Han6onbiueii BepoHTHOCTbio bo3mo>kho Ha STane 
3HaHHTenbHoro m AOCTaroHHO AnnTenbHora 
OTKnoHeHMfl MMMyHHbix CMCTeM m Apymx 
opraHOB ne/ioBeKa ot HopMa/ibHoro 
cpyHKquoHnpoBaHMfl, T.e. KorAa H3MeHeHHfl 
napaMeipoB nna3Mbi kpobm AOcrnraeT 
onpefleneHHoro KpnTMsecKoro ypoBHn. 

OTCioAa cneAyeT B03MO>KHocTb pa3AeneHna 
napaMeipoB nnasMbi kpobm Ha Tpn CMewHbie 
o6;iacTn, xapaKTepn3yiomne npaKTMMecKM 

SAOpOBblX, 6o/lbHblX HeOHKOJlOrHHeCKMMH 

3a6oneBaHHflMH n oHKonornnecKHX 6o/ibHbix 
naqneHTOB. KorAa M3MeHeHMfl napaMeipoB 
nna3Mbi KpoBM npn6nn>KaioTC5i k npeAe/ibHbiM 
3HaneHHfiM, pa3Aen«K)iAMM 6onbHbix o6biHHbiMH 
3a6oJieBaHMHMH n OHKOJiornqecKHX 6oiibHbix 
(30Hbi pHCKa), y MccneAyeMoro nauneHTa 
BOSHMKaeT yrpo3a pa3BHTnn OHKOJiornMecKoro 
3a6oneBaHMJ!. B stom cnynae Heo6xoAHMo 



KDOBM B CTOpOHy OHKOJIOrMHeCKMX 50/1bHUX HJ1H, 

Hao6opoT, npoMcxoAUT nx HopMann3aqnn, hto 
yKasbiBaeT Ha u»«ojiornHecKyio npupoAy 
5 3a6oneBaHMn. 

PaCCMOTpeHHbSi^BblUje M3MeHeHMH 

MOJieKynnpHbix napaMeTpoB njna3Mbi kpobm 
cymecTBeHHbiM o6pa30M bjihakdt Ha xapaicrep 

6pOyH0BCKOM AHHaMMKM AM(t)Cj)y3M0HHblX 

npoqeccoB, Ha6nK5AaeMbix b nccneAyeMbix 
pacTBopax nna3Mbi KpoBM, rAe AnccMnaqnq 
SHeprMM b AH04>y3MOHHbix npoqeccax 
onpeAenneTcn Annonb-AMno/ibHbiMM h 
AMnojib-3apflAOBbiMM Me>KMoreKy^flpHbiMM 

B3aMMOAe«CTBMflMM, SHeprMH KOTOpblX MOTOT 

15 MHoroKpaTHO npeBbiwaTb TennoByio SHeprMio 
KT. npM 3tom peann3yeTcn TaK Ha3biBaeMbiM 
MexaHM3M AnsjieiapuMecKoro TpeHMn. 

B 3TO« CBA3M B KaMeCTBe AHarHOCTMMeCKMX 

npusHaKOB McnonbsyKDTcn nacTOTa MaKCHMyMa 
(maxF) m OTHoaieHMe mhtbhcmbhoctm (I) k 
20 nonyujupMHe (dF) orM6aiou4eM cneiapajibHoro 
fiApa ckimana cBeTopacceaHMH pacTBopoM 
TecrnpyeMoii nna3Mbi kpobm. 

ripeAnaraeMbiM cnoco6 AnarHOCTMKM 
peann3yeTC« cneflyioinMM o6pa30M. 

KpoBb prm nonyMeHMH nna3Mbi kpobm 
25 6epeTcn y o6cneAyeMbix naqMeHTOB M3 BeHbi 
yTpoM nocne CHa HaTomaK. 

npMroTaBJiMBaeTCfl o6pa3ei4 cna6oro 
pacTBopa n^a3Mbi kpobm. 

Mcnonb3yfl nocneAOBaTenbHO BKnioHeHHbie 
„ 0 na3epHbiM HedpenoMeTp m 

KoppenHUMOHHO-cneicrpafibHbifl aHa;iM3aTop, 
no^ynaioT CMrHan cpJiyKTyaqMM MHreHCMBHOCTM 
CBeTopacceflHMA, KOTopuiS noABepraioT 
y3Kono/iocHoR cneiapanbHOM o6pa6oTKe b 
flnana30He nacroT (1-1000) Vu,. 
35 BbiAe/iaioT cneiapanbHoe siapo m 
npoM3BOA5iT oqeHKy HMcneHHbix 3HaMeHMtf: 
MacTOTHoro nono)KeHMfl era MaKCMMyMa - maxF, 
a TaioKe OTHOiueHMfl MHTeHCMBHOCTM k era 
nonytuapnio - 1/dF. 

npM 3HaMeHMflX AHarHOCTMHeCKMX 

40 noKasaTenetf HM>Ke cooTBeTCTByKiiAMx hopm 
AnamocTupyioT oHKonorMsecKoe 3a6oneBaHne. 

YcTpoMCTBO An« pea/iM3aqMM AaHHoro 
MeraAa npeAOTaanseT co6om nocneAOBaTenbHO 
BKHKDMeHHbie jiasepHbiM HecpenoMeTp, 
BKnioMaioiuM^ b ce6a Jia3epHbiM mctomhmk CBera, 

45 M3MepMTenbHyto KKDBeTy Ann pa3MemeHM« 
TecTupyeMoro pacTBopa 6MO^orMHecKOM 

)KMAKOCTM, nepBblM nepBMMHbIM M3MepMTe/1bHblM 

npeo6pa30BaTe/ib pacce^HHoro CBeTa b 
aHanoroBbiM CMman - nepBbifl npweMHMK CBeTa, 
50 pacnojioxeHHbifl noA ymoM 90° k Jia3epHOMy 
nyny, m KoppejiflUMOHHO-cneKTpaxibHbifl 
aHajiM3arop Ha6nK3AaeMora cMrHana 
CBeTopaccefiHMfl, coAep)KainMM 
nocneAOBaTenbHO BKnioHeHHbie CTaHAapTHbie 
aBTOKoppe/iflTop m cpypbe-npeo6pa30BaTejib c 

55 BCTpoeHHbIM MMKponpoqeCCOpOM BTOpMHHOfl 

o6pa6oTKM cneiaporpaMM, rAe, c qenbio 
ynyniueHMn OTHOiueHH« CMrHan/iuyM Ha BXOAe 
KoppejinqMOHHO-cneiapajibHoro aHanM3aTopa, b 
HedpenoMeTp Aono/iHMTeribHo BBeAeHbi btopom 
nepBMMHbiM M3MepMTenbHbiM npeo6pa30Barenb 
60 paccenHHoro CBera b aHanoroBbiM CMman - 
BTopoM npneMHMK CBeTa, pa3MemeHHbiB no 
Apyryio cTopoHy noA ymoM 90° k na3epHOMy 
nyMy, a TaioKe nepeMHOKHTexib CMmanoB c 
BbixoAoe nepBoro m BToporo nepBMMHbix 
M3MepMTenbHbix npeo6pa30BaTene«, cbomm 
BblXOAOM nOAKOlOMeHHblM K BXOAy cpunbTpa 
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OyHKi^MOHanbHan cxeiua ycTpoftaTBa, 
peajiM3yK>ma5i aaHHbitf cnoco6 fluarHocTHKM, 
npeAcraB/ieHa Ha HepTex<^^| o6o3HaneHO: 

1 - na3epHbiki Hecpenc^^B 

2 Koppenni^no^wcneKTpa^bHbifl 
aHann3aTop; 

3 - na3epHbiM mctohhmk cBeTa; 

4 - M3MepnTenbHafl xtoseTa; 

5 - nepBbifi nepBMMHbia H3MepnTenbHbifl 
npeo6pa30BaTe/ib paccenHHoro CBeTa b 
aHa/ioroBbiii cuma/i - nepBbifi npneMHMK CBeTa; 

6 - KoppenflTop; 

7 - 4>ypbe-npeo6pa30BaTe/ib; 

8 - MMKponpoueccop; 

9 - flOnOJlHMTe/lbHO BBeAeHHblfl BTopofi 

nepBH4Hbifl M3MepnTejibHbifl npeo6pa30Baienb 
pacceflHHoro cseTa b aHanoroBbifl cuma/i - 
btopom npneMHMK CBeTa; 

10 - Aono/iHHTejibHO BBefleHHbid 
nepeMHroKMTejib cuma/ioB; 

11 - flonojiHHTenbHO BBeaeHHbiti cJw/ibTp 

HMWHMX H3CT0T. 

ycrpoiicTBO pa6oTaeT cneAyiomtiM o6pa30M. 
PacceflHHbiR pacTBopoM TecTupyeMoR 

6M0J10rHMeCK0ft XHAKOCTbK) CBeT OflHOBpeMeHHO 

nonaflaeT Ha bxoaw nepsoro 5 n BToporo 9 
npneMHMKOB CBeTa, rfle npeo6pa3yioTCH b 
aHanoroBbie cumanbi, xoTopwe nocTynaioT Ha 
nepBbifl m BTopofl BxoAbi nepeMHOXHTena 
CMmanoB 10. flepeMHOJKHTenb cumanoB 10 c 
nocrteAOBaTertbHO npucoeAHHeHHbiM cpwibTpoM 

HVWKHMX MaCTOT 11 06pa3yi0T AByXKaHa/lbHblfl 

Koppenfii4MOHHbiB ASTeKTop. HannMiie flByx 

BblCOKOHaCTOTHblX KaHajlOB C OflHMM M TeM >Ke 

nonesHbiM cumanoM n HexoppennpoBaHHHbiMM 
BHyTpeHHMMM LuyMaMn KaHanoB nosBonaeT 
nonyMHTb Bbinrpbiiii b oTHOweHHH cumaji/iuyM 
npM ASTeKTMpoBaHnn He MeHee neM b 1 ,4 pa3a 

no CpaBHeHMK) C KBaApaTHMHblM AeTeKTopoM 
((Iomck, o6Hapy)KeHne n u3MepeHue napaMeTpoB 
CMmanoB b HaBkiraijHOHHbix CMCTeiviax. MocxBa, 
"CoBeTcxoe paAno", 1975 r., CTp. 40-41). 
rioc/ie AeTeKTupoBaHun cumaji c ynymueHHbiM 
OTHOujeHneM CHman/wyM nocTynaeT Ha bxoa 
KoppennTopa 6, we BbNHcnfleTCH 
aBToxoppejumnoHHan cpynxi^HH cpjiyxTyaqnfl 
MHTeHCMBHOCTH CBeTopacceaHHfl, 
o6ycnoB/ieHHbix naMeHeHneM bo BpeMeHM 
onTHMecxofi nnoTHOCTM b paccenBaiomeM 
o6-beMe, 3aAaioineM nyMeM jia3epHoro 
ncTOHHHxa CBeTa 3 b n3MepnTenbH0« KioBeTe 4. 
ABTOKoppenni^noHHafl cpyHxqufl, OTpaxraiomaa 
bo BpeMeHHOft o6nacTM xapaxTep pyinaMvim 
MoneKyn b TecTMpyeMOM pacTBope, c BbixoAa 
xoppexiflTopa 6 nocTynaeT b 
cpypbe-npeo6pa30BaTenb 7, o6ecneHMBaiomwfl 
nonyMeHvie cneicrpanbHoa nnoTHOCTM AHHaMUKH 



4)ypbe-npeo6pa30BaTena 7 cnexTpajibHaa 
nnoTHocTb nocTynaTb b Muxponpoueccop 8, rAe 
ocymeoTB^fieTCfl BUAe/ieHwe cnemrpanbHoro 
HApa n onpeAeneHne ero xapaxTepucTi^ecKHX 
napaMeTpoB: nacTOTHora nonoxeHun 
MaKCMMyMa, MHTeHCHBHOCTM m nonyujupMHbi, a 
Taroxe onpeAeneHne AnamocTMHecKnx 
napaMeTpoB, KOTopbie 3aTeiw cpaBHHBaioTca c 

COOTBSTCTByfOLUMMM HOpMaMM. HpV\ 3HaHeHHHX 

AnarHOCTHMecxnx noKasaTenefl HH>xe 
cooTBeTCTByioiAMX hopm: (NORMA1/maxF > 1 
m (NORMA2/(l/dF) > 1), AnamocTupyioT 
OHKonomMecKoe 3a6oneBaHne. B OTJiuMue ot 
M3BecTHbix cxeM nocTpoeHHfl HecpenoMeTpoB 

AaHHOe yCTpo^CTBO COAepWHT 2 (BMeCTO 



na3epHoro nyMa, mto o6ecneMHBaeT 
cymecTBeHHoe ynymueHne oTHOujeHun 
cuman/LuyM, mo.^m^to onepeAb, noBbiiuaeT 

TOMHOCTb AHarHOCTHHeCKMX 

noxa3aTe^efi. 

npeAnaraeMbifi MeTOA n ycTpoiteTBO ppa era 
peann3aunn xapaKTepn3yioTCfl Bbicoxofl 
aBTOMaTMsamieS npoi^ecca A^arHOCTHKH, 
OKcnpeccHOCTbio, ncnonb3yeT tot >Ke McxoAHbifl 
6noMaTepnan, hto m aor 6noxnMMMecKoro 
aHa^M3a xpoBn, He Tpe6yeT npuMeHeHun 
AoporocTonmux o6opyAOBaHMfl m 
npenapaTHBHoro o6ecneHeHnn, MOJKeT 
o6c/iy>KMBaTbCfl oahmm oneparapoM cpeAHe« 
KBannct)MKai4nn. 

ripOLjeCC TeCTMpOBaHUfl nOHHOCTblO 

MCKnioHaeT KOHTaxr c nccneAyeMbiM nauneHTOM 
n nBTiaeTcn coBepiueHHO 6e3onacHbiM Ana era 



MeraA nosBonaeT ocymecTBnnTb TexymnCi 

KOHTDOJlb SCpO^eKTMBHOCTM npOBOAUMOro 

neMeHMn, a Tax)Ke npoBOAMTb nepBUMHyio 
CKpuHMHroByio AnamocTuxy Ann cfopMMpoBaHMfl 
rpynn oHKonorimecKoro pucxa, b tom nucne Ann 
nnq, HaxoAfliMnxcR b 30Hax MepHo6biribCKO« 
KaTacTpoc|)bi, a Taxxe b Apyrux SKOJiornMecKM 
He6naronpnflTHbix pernoHax. 

npeAnaraeMbiR MeTOA m ycTpoRcTBO Ann era 
peann3amin MoryT 6biTb ncno/ib30BaHbi Taioxe 
Ann TecTnpoBaHM« pa3nnHHbix 6nonornMecKHX 

>KMAKOCTefi (CblBOpOTKH KpOBH, JlMMC^bl, 
CnHHHO-M03rOBOR >KMAKOCTM, MOMH M T.n.) C 

Ljexibio BbiHBneHMd HapyiueHnCS raMeocTaaa 
nccrteAyeMbix naLineHTOB. 

MeTOA n ycTpoiicTBO mop/t 6biTb 
ncno/ibsoBaHbi b AnamocTiwecKHX ueHTpax, b 
KnuHMHecKnx n HayHHo-nccneAOBaTeribCKMX 
na6opaTopnnx xax caMOCTOATenbHO, Tax m b 
cocTaBe npo6neMHo-opneHTnpoBaHHbix 
AnamocTHMecxHx KOMnjiexcoB, b tom MMcne 
OHKonornHecKoro npo<t>v\r\n. 

npuMep 1 (HeoHKonornMecKM^ 6onbHoH). 
BoribHaa K., 69 neT, nocTynnna c 
npeABapnTe/ibHbiM Anam03OM - pax lueflKM 
MaTKH. PeHTreHorpacpKin opraHOB rpyAHO« 
xneTxn b npeAenax B03pacTHoii HopMbi. 
PeHorpao>kifl c rnnypaHOM 6ea naTOJiornn. 

BuOXMMMHeCKUM aHajins KpOBM , XJlMHHMeCK^e 

aHann3bi xpoBM n momm 6e3 naTonornn. 
npoM3BeAeHO pa3AenbHoe BbicKa6nnBaHne 
MaTxn. UnTOJiornHecxn - nonun uje^xn MaTKM, 
rnnepnna3nn sHAOMeTpun. Bbinncana c 
Anam03OM - runepnnasnfl aHAOMeTpun. npn 
6nocpM3HMecKOM ncc/ieAOBaHUM cnoco6oM 
cornacHO M3o6peTeHMX3 3HaHeHnn nepBora h 
BToporo noKa3aTeneR cocTaBunn 0.69 m 0.61 

COOTBeTCTBeHHO. 

npuMep 2 (HeoHKOJiornHecxn^ 6oribHoCi). 
BonbHafi LU.. 48 neT, nocTynwia c Anamo30M - 
pax npaBofi mojiomhoR >xejie3bi. 
PeHTreHorpac|)nn opraHOB rpyAHofl KneTKM 6e3 
naTonornn. MaMMarpacpun - KUCTa npaBoa 
MoriOMHOvi >xene3bi. KjinHMMecxne aHann3bi 
xpoBM m momh 6es naTonornn. MHTorpaMMbi 6es 
aTunnn. npoBeAeHa onepaqnn - cexTopa/ibHan 
peseKi^nn npaBofl modohhoK >xerie3bi. 
rucTonornfl - cpn6po3HO-xncT03Han MacTonaTMfl. 
npn 6nocpM3MMecKOM Mcc/ieAOBaHUM cnoco6oM 
cornacHO n3o6peTeHMK) 3HaMeHnn nepsoro m 
BToporo noKa3aTene£i cocTaBn^n 0.51 m 0.55 

COOTBeTCTBeHHO. 

npwviep 3 (OHKonorMMecKkifl 6onbHO«). 
BonbHofl K., 56 JieT, nocTynun c AnamosoM - 
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opraHOB rpyAHofl Kne™, K/inHMMecKne aHann3bi 

KpOBH M MOMH, 6MOXHMMHeCKHil aHajlH3 KpOBM 

6e3 oco6eHHOCTefi. reo^KijHHTMrpacpHfl - 
AM00y3Ho-OMaroBoro nt^^B-i^ neneHM He 
BbiflB/ieHO. npn y3H MeTaCTa30B B 

riMMctaTMMecKMX y3nax He BbiHBneHO, 
o6Hapy>KeH y3en b HHJKHeM nojirace npaBofl 

flOJlM mUTOBHflHOfl >KeJle3bl. ripM CK3HHpOBaHHM 

LunTOBUflHoCi >xejie3bi rnnepc|)HKcai4MM n 
xonoAHOfi 30Hbi Hee BbinB^eHo. npoBeAeHa 
coneTaHHafl JiyHeBaa Tepannq Ha nepBHHHbifi 
onar. HenocpeACTBeHHoe H3/ieMeHne. B 
HacToainee Bpeiun 3aKaHHHBaeTCfl flDT Ha sohn 
pernoHanbHoro JiMMCpooTTOKa. flo Hana^a 
neveuvm npoBefleHO 6nocpn3HMecKoe 
ncaieflOBaHne comacHO M3o6peTeHHK). 
flMamocTMMecKne noKa3aTenn cocTaBunn 1 .51 n 
2.49 cooTBeTCTBeHHO. B ia6nnue npuBeAeH p«A 
3HaH6HMfl nepsoro (maxF) n BToporo (l/dF) 
noKa3aTe/ietf, nonyHeHHbie b npoLjecce 
npoBeAeHun npeABapnTeribHbix KnuHM^ecKnx 
ncnbiTaHuR npeAnaraeMoro AHamocTHHecKoro 
MeTOAa: ppn OHKO/iornMecKHx 6o/ibHbix, a TaioKe 
A/in npaKTMMecKH 3AopoBbix n HeoHKonorviHecKkix 
6o/ibHbix M3 HMcna o6cneAOBaHHbix nanueHTOB. 

(DopMyna M3o6peTeHnn: 

1. Cnoco6 AHamocTUKM OHKO/iorvmecKHX 
3a6oneBaHM«, BKnionaioinnM nccneAOBaHne 



oTJikmaioiuMflcfl TeM, hto Ann MccneAOBaHmi 
6epyT cna6bi8 pacTBop HaTHBHofl n/iasMbi 
kpobh, onpeAe/iflw^neicrpajibHyio nnoTHOCTb 
cp/iyKTyai4nPi MHTe^^BocTM cBeTopacceflHHH b 

nojioce HacTOT ^^1000 Tq, BbiflBnaioT 
cneicrpa/ibHoe hapo h AnamocTMKy npoBOAflT no 
MacTOTe MaKCMMyMa om6aiOLneCi cneicrpanbHoro 
wpa h OTHoujeHHK) ero hht6hcmbhocth k era 
nonyiunpuHe, ripn 3HaneHMM AnarHocTunecKnx 
napaMeTpoB Hnx<e cooTseTCTByiomux hopm 
AnarHOCTupyioT oHKOJionmecKoe 3a6oneBaHne. 

2. YCTpoflCTBO AJlf AHarHOCTMKM 

OHKO/iorMMecKMX 3a6oneBaHnfi, coAep>Kainee 
nocneAOBaTeribHo ycrraHOB/ieHHbie HecpenoMeTp 
u Koppe/inuMOHHbiii cneKTpanbHbitf aHann3aTop, 
onumaiomeecfl TeM, hto b HecpenoMeip 
AononHMTe/ibHO BBeAeHbi BTopoii npneMHMK 
pacce^HHoro CBeTa, pacno/io>KeHHbitf 

CUMMeTpHMHO OTHOCHTS/lbHO nepBOTO, 

nepeMHo>KMTenb cuma/ioB, bxoa3mh 
nepeKnwxeHHbifl k BbixoAaM nepBoro h BToporo 
npneMHMKOB pacce^HHoro CBeTa, dpu/ibTp 

HHXCHMX HaCTOT, BXOA3MH nOAKTIKWeHHbltt K 

BbixoAy nepeMHOKHTenn cwmanoB, a buxoaom k 
Koppe/iHTopy cneiapanbHoro aHa/iH3aTopa, npn 
3tom b KanecTBe MSMepmenbHofl KioBeTbi 
He^ejioMerpa ncnojib3yeTCH CTaHAapTHaa 
avinyna Ann pacTBopuTena. 
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TABJIMQA 1 
OHKQnonWECKKE BQ/ILHhE 



SHa^eHKH noKasaTejieH 



I 

1 : 2 


. II : 

: 3 : 


1 


1.37 


1.41 


paK mmowhoh Jitejiesu : 


2 


1.23 


1.76 


paK MOJIOMHOK «e.ie3H : 


o 


1.59 


2.03 


OCTpHH JI8HK03 : 


4 


1.38 


3.15 


paK mMTOBiiaKOH xejiesu : 


5 


0.95 


1.33 


paK mHTOBHflHOH xeJlSBU : 


5 


1.14 


2.15 


paK mjjTOEMflHOM aejiesu : 


7 


1.84 


3. 97 


paK UI6MKH MaTKH 
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: 1.51 
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49 


: paK aauKa 
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10 


: ^.17 

1 . 22 


4 


55 
35 


pai^^ZZa M3TKH 
: OOTptiM JBSHKOa 


11 


: 1 . 37 
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: paK ropiaHH 


12 


: 1.45 
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93 


: pan ne^eHH 


13 


: 1.87 
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: paK iiowh 


14 


: 1.47 
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: JiHM$orpaHyjieMaTQ8 


15 


: 0.98 
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27 


: jiiiM$orpaHyjieMaT03 


16 


1 . 96 
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19 


: paK ISHTOEHflHOH 


17 


: 1.12 
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11 


: paK memw mstkh 


18 


: 1.61 


1 


91 


: paK aiejiyflKa 
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: 1.17 
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49 


: jiMM$ocapKDMa 
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: 1.78 
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: paK HOCOrJlOTKH 
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